DT05Rec'dPCT/PT0 0 9 FEB 200S 



lC/524032 



WO 2004/022198 



PCT/NO2003/000301 



1 
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5 The present invention concerns a device in connection witti a separator for separation of 
multiphase fluid, comprising a preferably cylindrical container with an inlet, a first outlet 
for liquid with a higher gravity (for example water), a second outlet for liquid with a lower 
gravity (for example oil) and a third outlet for gas. 

10 The prior art contains gravitation separators of the above type for separation of fluids 
such as oil, water and gas which are used In a number of contexts in process plants on 
platforms and production ships or on the sea bed. However, depending on their 
capacity, such separators are large and heavy and require a lot of space. 

15 The prior art also contains a new type of separator, called a pipe separator, that has 
been developed by the applicant of the present application and is based on separation 
in a pipe by means of laminar flow of the separable fluid in the pipe. This type of 
separator is very effective, requires little space and can be used at great depths of the 
sea. EP 0977621 shows £md describes such a type of separator. 



The present invention represents a separator solution based on a combination of the 
above two separator principles in which additional, more effective separation of the fluid 
to be separated is achieved. 

The present invention is characterised in that a pipe separator is connected to the inlet 
25 of the container. The pipe separator constitutes a continuation of the supply pipe for the 
fluid to be separated and is connected to or extends partially into the container, as 

stated in the attached Claim 1 . 

By first partially separating the incoming fluid flow in the pipe separator before the 
further separation in the container, the separation process is optimised, thus achieving 
30 better performance and a reduced necessary separator volume. 
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Claims 2-3 define the advantageous features of the present invention. 

The present invention will be described in further detail in the following by means of 
examples and with reference to the attached figure, which shows an elementary 
diagram of the present invention. 

As the figure shows, the present invention comprises a conventional gravitation 
separator 1 , comprising a preferably cylindrical container with an inlet 2, a first outlet 3 
for liquid with a higher gravity (for example water), a second outlet 4 for liquid with a 
lower gravity (for example oil) and a third outlet 5 for gas. 

At the end of the container 1 , a partition 8 is arranged expediently. It extends towards 
the upper end of the container and forms a threshold for liquid with a lower gravity (oil) 
to flow over to a chamber 9 on the right side of the container 1 , where the second outlet 
4 is arranged. 

The special feature of the solution in accordance with the present invention is that a 
pipe separator 6 Is connected to the inlet 2 for the conventional gravitation separator 1 . 
The pipe separator 6 constitutes a continuation of a supply pipe 7 for the fluid to be 
separated and extends partially into the gravitation separator 1. The pipe separator 6 
has a diameter that is greater than the diameter of the supply pipe 7 and is large 
enough for stratified flow to be achieved. The pipe separator is mainly arranged 
horizontally, which is also a condition for stratified flow. The requirement for horizontality 
depends on the flow speed, i.e. the faster the flow, the greater the requirement for 
horizontality. Moreover, the requirement for horizontality for the pipe separator will 
depend on whether the flow is two-phase or three-phase. Three-phase flow will have a 
greater requirement for horizontality for the pipe separator 6. 

The solution shown in the figure is a separator for oil, water and possibly gas, i.e. a 
three-phase separator, with water-continuous inflow. With water-continuous inflow, it is 
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advantageous for the iniet 2 to be arranged so that the outlet from the pipe separator 6 
extends into the conventional radiator 1 at a level that requires the fluid to arrive in the 
separator in the water layer (water phase) in the separator. Conversely, it is exp>edient 
for the inlet to be arranged so that the inflow enters the oil phase in the separator 1 with 
oil-continuous inflow. 

• The two liquid phases (oil/water) that flow into the pipe separator 6 will gradually be 
separated as they flow through the pipe separator 6 so that oil/water layers will gradually 
be formed with average drop sizes that, at the Iniet to the conventional separator 1 , are 
considerably larger than if no pipe separator had been used. This results in the further 
separation in the conventional pipe separator being considerably faster and the 
conventional separator can be made much smaller. 

The gas will be separated out much faster than the oil/water separation as the gravity of 
the gas is much lower than that of the two liquids. This means that the gas/gas bubbles, 
when they reach the container 1 , will rapidly rise to the surface of the liquid and thus 
constitute a gas phase on the top of the surface of the liquid in the container and will be 
transported away from there via the gas outlet 5. 

if a high gas/liquid ratio is expected, a pulse damping inlet arrangement should 
preferably be arranged in the conventional separator, for example an open screw 
housing inlet as described in the applicant's own EP patent application no. 1069957. In 
such case, the- inlet 2 should also be positioned at a level higher than the liquid phase in 
the separator. 

The transition .between the pipe separator 6 and the conventional separator 1 should be 
designed so as to generate minimum shear forces in the flow. This is achieved by using 
smooth pipes with minimum bending radius (preferably none at all). 

The inlet of the pipe separator may expediently be fitted with a device (not shown) to 
damp the input pulse of the inflowing multiphase flow. 
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The present invention as it is defined in the claims of the present application is not 
limited to the example shown in the attached figure and described above. The present 
invention may, therefore, be used to separate fluids other than oil, gas and water. 



